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L OPERATIONN

Tracking and Data Relay Satellne JTTXRS) H, L TTHS60T) spaceeradt {30} lifting and mating
aperations [see Figune 1).

2.0 SUPPORTING DOHCUNMENTS
2.1 Applicable Documents

CTPPL=1 106 S0 Mate o LA - 66 Inch
(LhA procedure)
CTI-P L1002 Encapsulation QOperations
(LhA procedure)
HSA01 (39297 TDRS H, 1, I Launch Site Safety Plan
(CORL LS-FA-01) (H5C document)
PPEOSOD-FIO0-002 TRRS M, 1, T {HS601) Missile Svstem Prelaunch
(CDRL L5-FA-0Z) Halety Package (MSPSP) (HS5C decument)
SAA OLHST-005 30-Ton Bridee Cranc PHSF
SAM OLFS0420-001 20-Ton Bridge Crane SAEF 2

2.2 Heference IMcunients
EEHDB 710D, Annex GG ELSC Safety Practices Handbook

MS5G0-1740.9 MNASA Safety Standard for Lifting Devices and
Equipment
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3.0 GENERAL DESCRIPTION

The following integrated operations require four Lockheed Martin Astranautics (LMA)
personnel, for the purpose of physical guidance, to be directly under the flight hardware, lifting
fixture and hyvdraset during the last stage of a mate (within 1 inch), and the beginning of a lift
(firat 1 inch).

Case | - 50 mating 1o the Lockheed Martin Atlas Type D Payload Adapter
{PLA). Please note that this aperation 15 also relerenced in an approved
Flughes Space and Communications (HSC) specific SLOASA to KSC.

Case 2 - SAC with PLA mating to the LMA ground ransport vehicle (GTWV).

There is one final integrated operation that requires one Lockheed Martin Astronautics (LMA)
and one Hughes Space and Communications (HSC) personnel, tor the purpase of crifical
clearance verifications, to be directly under the thight hardware, lifting fixture and hydrasct.
These clearance verifications must ocour after lifting the 5/C off the HEC support stand and prior
to mating the 5/C o the PLA.

3.0 RATIONALE/ANALYSIS

The 5/C suspended load operations comply with the NASA Alteenate Safety Standard lor
Suspended Load Crperations because:

Alternate Standard Requirement La: The 50 mating/separation ring is smaller in diameter
than the guter diameter of the 5/0. [t i5 necessary o position LMA personnel beneath the 8/C o
ensure proper mating, de-mating and lifting in order (o prevent damaging the flisht
malingSeparalion ring surlace.

Alternate Standard Regquirement 1h: A secondary support svstem is not feasible becanse the
SC mating/separalion ring represents the only primary strocture interface for the 5.

Alternate Standard Requirement 1c: The LMA procedores (CTP-I'L-1 166 and CTP-PL-1002%

limit the number of personnel beneath the suspended load to no more than foue.

Alternate Standard Requivement 1d: LMA personnel will accomplish the mating, demating

and litting operations as quickly and sately as possible to minimize exposure, Specilic
procedures listed in section 2.0 will conteol these operations. For Case 1 and Case 2 mating
operations, LMA persennel are only under the load during the last 1 inch prior to mate and for
the first 1 inch during lifting.

Alternate Standard Reguirement 2 - Suspended load operations are reviewed and approved on
a case-by-case/specific need basis - see general description and alternate standard reguirement 1,

Alternate Standard Beguirement 3 - Only those suspended load aperations approved by the

Center NASA Safety Assurance Director will e permitted. A List of approved suspended load
operations will ke maintained by the Center NASA Safety Assurance Directorale,

Alternate Standard Requirement 4: BExisting integrated operations procedures are complete
and will be used (zee Section 200,
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Alternate Standard Requirement 3 - A new suspended load operation not covered by this
SLOAA, deemed necessary due to unusual or unforeseen circumstances where real time action is
requared, shall be documented and approved by the Center NASA Salely Assurance Director.

Alternate Standard Requirement ¢: The suspended load operations covered by this report are

performed at the PHSF vsing the 30-ton bridge crane or at SAET 2 using the 20-ton bridge crane,

standard for Lifting Devices and Equipment NSS/GO-1740.9,
The cranes are load tested at 100% rated capacily annually and there is a preventative

malntenance program to ensure praper operation, The cranes are load tested 1o 125% rated
capacity when new ot following a major repair or modification.

The HSC MGSE LI fixtore was desipned with an ultimate factor of safety of 5.0 times the rated
load and proottested w a factor of 2.0 tmes the rated Joad annually, The 1ift fixture was
designed to handle a substantially preater rated load then the maximum expected 5/C weight.

When Iilting the 5/C, the 5/C will be connected te the erane with a HSC hydraset and Lift fixture.
The hydraset will be used Tor the mitial |inch of travel during lifting and the final 1 inch of
travel dunng mating, Maximum weight of the 5/C 15 approximately 7000 bs,

Cndy HSC crane operators trained and certitied by KSC will be allowed to operate the KSC
PEISE crane.

An mdividual will be stationed at the crane main circuit breaker during hoisting to immediately
remove power, thes setting the brakes, should a failure aceur with the crane controls.

The crane will be operated in a slow-speed mode when the 5/C i3 in close proximity to other
hardware.

Alternate Standard Requirement 7@ Svstem Assurance Analvses (SAA) have been performed
on the PHSE 30-ton bridge crane and the SAEF 2 20-ton bridge crane. Each $AA includes 5
Failure Modes and Effects Apalysis/Critical lems List (FMEASCIL) and a hazards analysis.

Mo critical single failure points were identified during this analysis.

Alternate Standard Requirement 8: Pre-operational inspections of the lifting equipment as
well as crane functional checks will be performed prior to use. The HSC MGSE lift fixtures
have been proal tested, dve penetrant inspected, tagged and will be visually inspected prior to
each 5 1,

Alternate Standard Bequirement %: Only 115C crane operators trained and certified by K50

will be allowed to operate the crane when personnel are beneath suspended loacds.

Alternate Standavd Requirement 1: Section 2.0 procedures establish appeopriate control
arcas before initiating operations. Only the minimum number of essential personnel {manloaded
in procedures) will be permitted in this area.

Adternate Standard Requirement 11: A pre-task briefing and a safety walk down of the

control arca will be performed immediately prior o each operation to ensure personnel are ready
Lo support.
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Alternate Standard Requirement 12: LMA personnel beneath the suspended load will be in
vaice contact with the H5C crane operator and the LMA system engineer directing the crane
pperatar throughout the operation. At any time during the operation anyone can call a safety
hald. The HSC crane operater will have full visual contact with the load throughout the

opeTalion,

Alternate Standard Requirement 13: The LMA system engineer, the HSC crane operator and
the HSC crane power cut-ofl switch operator will be in visual contact with the LMA personnel
beneath the suspended load throughout the gperation,

conduct periodic reviews to ensure the continued safety of suspended load procedures.

Alternate Standard Reguirement 15 - The Center NASA Safety Assurance Directorate will
provide copies of approved SLOAAS, a list of approved suspended load operations, a list of
cranes/hoists used for suspended load operations and copies of the associated FMEASCIL and
hazards analvses o NASA Headguarters.

Approval: Dratee: ZL/] ;‘} o G

gxhﬂ.f—— .-7) ey e

Bruce L. Jafsen
Actng Dhrector,
Salely Assurance
Foennedy Space Center
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lllustrating Personnel Under Suspended Loads (see SLOAA)

Caze 1 Case 2 Clearance é

L
|

Figure | 5/ Mating and Lifting Suspended Load Operations



